Demyelination, inflammation, and neurodegeneration in multiple sclerosis deep gray matter.
Gray matter (GM) lesions are recognized as important components of the pathology of multiple sclerosis (MS), and involvement of the deep gray matter (DGM) is suggested by magnetic resonance imaging. The aims of this study were to determine the frequency and distribution of lesions and characterize the inflammatory and neurodegenerative changes in DGM of MS patients. Histochemistry, immunohistochemistry, and morphometry were performed on whole coronal sections of 14 MS and 12 control (6 normal, 6 from amyotrophic lateral sclerosis patients) brains. Demyelinating lesions were frequent in MS DGM; most often in the thalamus and caudate, but they were also seen in the putamen, pallidum, claustrum, amygdala, hypothalamus, and substantia nigra. Most DGM lesions involved both GM and white matter. Inflammation in active DGM lesions was similar to that in lesions only in white matter but was less intense, and there was a preponderance of activated microglia, scarce myelin-laden macrophages, and a lesser extent of axonal damage. Neuronal loss was observed both in DGM lesions and nondemyelinated DGM with neuron atrophy in nondemyelinated DGM. In conclusion, demyelination and neurodegenerative changes are common in MS DGM and may contribute to clinical impairment. Inflammation in DGM lesions is intermediate between the destructive inflammation of white matter lesions and the minimal inflammation of cortical lesions. We hypothesize that alterations of glutamate reuptake mechanisms may contribute to these differences.